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Brief Summary Text - BSTX (7): 

A disadvantage of manufacturing MRAMs is 
that copper is the preferred 
material for conductive lines, due to the 
excellent conductive properties of 
copper compared to aluminum and other 
conventional metals used in semiconductor 
technology. A problem with using copper in 
the BEOL is that the 

copper-conductive lines must be formed using 

a damascene process. In a 

damascene process, a dielectric layer is 

formed, and the dielectric layer is 

patterned and etched to form trenches that 

the conductive copper lines will be 

formed in. When copper is used, typically a 

seed layer and other copper liners 

are used, followed by a copper fill that may 

be electroplated for improved fill 

results, for example. Copper is unable to 

be etched directly due to the 

process limitations of the copper material. 

Detailed Description Text - DETX (4) : 
In copper damascene BEOL prior art 
structures, to form copper wiring 
patterns, copper is deposited over patterns 
or trenches in an 

inter-level-dielectric (ILD) and then 
chemically-mechanically polished (CMP) . 
A dielectric cap layer comprised of silicon 
nitride, for example, is usually 
deposited over the copper to protect the 
exposed copper surface, because copper 
is easily oxidized. This sili^o;} rd. tr:l/d 
cap layer is etched using a " "hard"' mask * 
during the next level via RIE process to 
protect the copper from exposing to 
the resist striping process. 
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substrate 202 with a first ILD 
layer 208 deposited thereon is provided. 
The substrate 200 comprises array and 
non-array regions 204 and 206, respectively. 

the ILD layer 208 may be adjacent 
first conductive lines 210 and vias 212 that 
connect the first conductive lines 
210 to underlying circuit elements (not 
shown), for example. Other components 
that are not shown may be included in the 
substrate non-array region 206. The 
first ILD layer 208 preferably comprises a 
dielectric such as silicon dioxide, 
for example. ILD layer 208 may 
alternatively comprise other types of 
suitable 

dielectric materials, such as Silk.TM., 
fluorinated silicon glass, FOX.TM., as 
examples. 

[0025] A plurality of first conductive lines 
210 are formed within the first 
ILD layer 208 using a damascene process, for 
example. Preferably, first 

conductive lines 210 in the array region 204 
run in a first direction and serve 
as bitlines or wordlines of the memory array 
in the array region 204. 

Typically, the first conductive lines 210 

are located on a first or second 

metal level (Ml or M2 level) of the IC 200. 

[0026] Referring to FIG. 2, memory cell 
material 218 is deposited over 
dielectric layer 208 and conductive lines 
210. I n one embodiment, the memory 
cell maF 
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insulating layers. Because each layer of 

magnetic material is very thin, e.g., less 

than 100 Angstroms, the magnetic 

material deposition preferably is by PVD, 

although other methods may be used. 

The* magnetic stack 218 bottom magnetic layer 

is coupled to and makes electrical 

pontact with the conductive lines 210 which 

may comprise wordlines, for 

example . 




[0028] Next, a dielectric layer 216, such as 

silicon nitride, is deposited over 

the magnetic stacks 218, filling the spaces 

between the magnetic stacks 218. 

The wafer 200 is planarized by, for example, 

chemical-mechanical polishing 

(CMP) using the hard mask layer or oxide cap 

240 as a polish stop. The CMP 

process removes excess silicon nitride 216 

to provide a planar surface which is 

co-planar with the silicon oxide cap 240. 

[0029] A photo-lithography and etch process 

(not shown) are used to remove 
layer 216 in non-array region 206. Then a 
dielectric liner 242 is deposited 
over the magnetic stacks 218, conductive 
lines 210, and dielectric 208. The 
dielectric liner 242 preferably comprises 
silicon nitride and alternatively may 
comprise silicon carbide, for example. The 
dielectric liner 242 may be, for 
example, about 300 Angstroms thick. The 
dielectric liner 242 serves as an etch 
stop layer for subsequent processing steps. 

[0030] A dielectric layer 220 is deposited 
over the dielectric liner 242, as 
shown in FIG. 2. The dielectric layer 220 
serves as an ILD layer. The 
dielectric layer 220 preferably comprises, 
for example, silicon oxide. 
Alternatively, dielectric layer 220 may 
comprise other dielectric materials 
such as Silk.TM., fluorinated silicon glass, 
FOX.TM., as examples. The surface 
of the dielectric layer 220 is planarized, 
for example, by CMP to provide a 
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Current US Classification, US Primary 
Class/Subclass - CCPR (1) : 

257/753 

Summary of Invention Paragraph - BSTX (5) : 
[0004] As memory devices, mask read only 
memories (ROMs) , programmable read 
only memories (PROMs) , static random access 
memories (SRAMs) , dynamic random 
accessor memories (DRAM) , flash memories, 
ferroelectric random access memories 

magnetic random access memories 
ase change memories, and 
other solid state memory devices 
en developed and produced. 

Detail Description Paragraph - DETX (112) : 
[0219] The inspection can be carried out 
by recording and reproduction in 
addition to electrical conduction. After 
the inspection, the address 
information or array information of the 
\alid memory cells is stored in a 
memory provided in the peripheral circuits 
a memory common circuit. As the 
^ory used here, use can be made of a 
lemoN^y comprised of 2-terminal devices 
.ccoroing to the present embodiment or 
conventionally used SRAM, DRAM, flash 
memory, Vr^I, FeRAM, fuse type or anti-fuse 
type memXry, .or other memory. * 
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